Abstract: Background: Athanasios Koukopoulos provided a radical model for understanding depressive and manic conditions. Objective: To review, explain, and analyze Koukopoulos' concept of the primacy of mania, with special attention to the role of antidepressants.
INTRODUCTION
The central principles of Athanasios Koukopoulos' approach to psychiatry can be summarized in two statements, one about diagnosis, and the other about treatment:
"Depression" is not just depression, but rather the effect of manic states.
'Antidepressants' are not antidepressants, but frequently are ineffective and even harmful for depressive states.
These two principles turn contemporary psychiatry upside down. They conflict with the basic assumptions of DSM/ICD diagnosis since 1980 and the basic axioms of psychopharmacology as taught by the psychiatric mainstream since the 1970s.
Koukopoulos was a radical psychiatrist, whose views were too unpopular to allow for mainstream acceptance *Address correspondence to this author at the Mood Disorders Program, Tufts Medical Center, Boston MA, USA; Tel: 1-617-636-5735; E-mail: nghaemi@tuftsmedicalcenter.org in his lifetime. We think the future will prove that he was right.
On diagnosis, he was the main advocate for the view that most apparently depressive states are actually mixed states where manic symptoms occur along with the more predominant depressive symptoms. Not only does this occur, he argued, but the manic symptoms are the primary and most important aspects of the mood state both for diagnosis and for treatment. For diagnosis, the extensive prevalence of mixed states led Koukopoulos to conclude that most depression is manic-depression, and that so-called "unipolar" or "major depressive disorder" (MDD) is much less common and much less important than appears to be the case in mainstream DSM-based psychiatry.
On treatment, Koukopoulos was among the first clinicians to identify that antidepressants worsen the long term course of bipolar illness, causing more and more mood episodes over time, thereby producing a rapid-cycling course. Koukopoulos would practice for 50 years with minimal use of antidepressants. In his final years, he gave antidepressants to only 3% of his patients [1] .
In this paper, we will explain and extend his basic views on diagnosis and treatment: We will show that depressive states are mostly part of manic-depressive illness, and thus "major depressive disorder" (MDD) as a separate entity is false. And we'll explain that antidepressants are ineffective or harmful for many depressive states, including those labeled "MDD", not just for bipolar illness, and thus have a limited role in psychopharmacology treatment.
Background
When we first encountered Athanasios Koukopoulos, it was in the setting of his yearly conferences in Rome. He was the main organizer of those conferences, which attracted many local and national Italian clinicians with an interest in depression and bipolar illness. He would give a key lecture during those conferences, and on more than one occasion, we heard him giving the signature lecture of his later years: "The Primacy of Mania" [2] .
The first time we heard it, we didn't understand it.
Then we joined him and his colleagues in informal settings, and we talked about our ideas about psychiatry, the one all-consuming topic of Koukopoulos' conversation. He told us what he thought about diagnosing and treating patients, and we told him what we thought, and we listened to others.
Then the next year the same process would be repeated, and the year after. Koukopoulos would visit Boston to see family almost every year also, and again we would meet and talk about his ideas.
Over about a decade of repeated interactions, we eventually reached the point where we heard his Primacy of Mania lecture again, and at last we thought we understood it. In the last decade of our work, those ideas have transformed much of what we think about the theory and practice of clinical psychiatry as related to mood conditions. We now practice clinically quite differently in many patients than a decade ago. The change is the result of the impact of understanding Koukopoulos' theory of the primacy of mania.
The Basic Principle of the Primacy of Mania
Koukopoulos was a radical thinker. He completely turned upside down the current approach to understanding affective illness. The conventional wisdom is that depression and mania are two different states. Most people only have one state, unipolar depression, which occurs repeatedly or consistently, but without any mania. The two mood states can exist together in bipolar illness, but even then they occur in separate phases: sometimes one is depressed; sometimes manic. They rarely occur together, in "mixed episodes", which were uncommon using DSM-IV criteria, to the point that they were not even measured in DSM-IV field trials of mood disorders [3] .
So the world is split into two: there is a depressed world (which is very large) and a manic world (which is small), and rarely the twain do they meet. This is the conventional wisdom of contemporary psychiatry for the past half century, codified in DSM-III-5.
Koukopoulos rejected this approach.
There is another alternative: in this view depression and mania aren't separate and unrelated phenomena, but rather one causes the other. For about a century, this view also has been prominent, through the influence of Freud and his followers. The psychoanalytic view was that depression causes mania; mania is a reaction to depression. You are depressed, but you can't tolerate the feeling, so you take flight, unconsciously, into mania. You only seem happy and active and euphoric and energetic; in fact, those are all reactions to the opposite state, of feeling down and sad and blue deep down.
Koukopoulos rejected this approach too.
This psychoanalytic view held sway before, and alongside, the standard DSM view of unipolar depression. Either way, depression was prominent; mania was either uncommon or epiphenomenal, a superficial consequence of the more serious problem of depression.
The great psychoanalytic teacher, Leston Havens, used to give his own lecture about mania [4] . One of us (SNG) heard that lecture over and over again also, and didn't understand it either for some years. Havens made the point that psychoanalysts and mental health professionals in general had no difficulty empathizing with depression; but our profession has tended to denigrate mania. We see depression as profound and mania as superficial. Depression or melancholy is even claimed to produce genius; mania is associated with impulsivity and violence. We immediately intuit the fact that depression comes in grades: mild, moderate, and severe. The word "mania" automatically produces an image of only the most severe variety: the hallucinating homeless man who thinks he is Jesus Christ, and who we fear will attack us physically. You and I could admit to being depressed sometimes. We would never admit to being manic sometimes.
Havens made the point that we empathize with depression more not because it is more common or accessible to us, but rather because we discriminate against and stigmatize mania. This is one reason why it is hard to understand Koukopoulos' concept of primacy of mania: both psychiatrists and patients have avoided mania, or viewed it superficially. Depression, in contrast, seems more profound. Koukopoulos wanted to reverse terms: we need to take mania seriously, and then we'll see that depression is a consequence, not a cause.
The Evidence
There are a number of different lines of evidence for the primary of mania. The question is: Does depression ever happen without some form of mania? The answer, from Koukopoulos, is no. Let us see how he explains this idea.
Bipolar Depression
First, there is straightforward bipolar illness. In this DSM-based diagnosis, most patients have manic or hypomanic episodes, as defined with DSM criteria, followed by depressive episodes. Mania precedes depression temporally, and Koukopoulos argues, causally. Patients get depressed after mania because mania causes depression. What goes up must come down.
How frequent is this phenomenon? We can estimate it this way: About one-fifth of all depressive episodes, using DSM criteria, occur in persons who also meet DSM criteria for bipolar illness, type I or type II [5] . So 20% of depressive episodes are bipolar. Most of these episodes (about 75%) involve a pattern of mania/hypomania followed by depression (M-D), rather than depression preceding mania (D-M) [5] . So we can estimate that 15% of all depressive episodes can be said to be caused by mania if we accept the notion that temporal precedence relates to causality.
Mixed Depression
Another large category of persons with depressive episodes have manic episodes during the depressive episodes, i.e., mixed states. This group of patients was of most interest to Koukopoulos. These mixed states can be defined in different ways, outside of DSM constraints. The simplest approach is the bipolarity specifier described by Benazzi [6] ; on this definition a mixed state would be defined by a clinical depressive episode in which three or more DSM-defined manic symptoms occurred for any amount of time (not limited to the 4 days or longer DSM criterion of duration for hypomania or one week or longer for mania). On this definition, Angst and colleagues found that 47% of a large sample of 5635 outpatients with depressive episodes met the mixed state definition [7] . One could also use Koukopoulos' own definition of "mixed depression", which is even broader than the bipolarity specifier because it goes beyond DSM criteria [8] . In Koukopoulos' definition, as described in more detail below, mixed depression involves the presence of a clinical depressive episode along with psychomotor excitation, which can be limited to psychomotor agitation and/or marked rage. Using Koukopoulos' definition of mixed depression, in his own Rome clinic, 51% of 435 consecutive patients with clinical depressive episodes had mixed depressive states [9] .
If we combine the approach of Angst and Benazzi on one hand, and Koukopoulos on the other, we can conservatively estimate that about 50% of all depressive episodes are mixed with manic symptoms, and thus are mixed states, not pure depression. The theory of the primacy of mania would apply if we accept the notion that these mixed states are driven by their manic components; in other words, one cannot separate the depressive from the manic symptoms; they come from the same pathophysiological source. Without the manic symptoms, the depressive symptoms would not occur.
So here are another 50% of depressive episodes, the largest chunk, which would not happen without mania. Combined with the 15% of classic manic-depressive cycles in bipolar illness, we account for the majority, 65%, of depressive episodes so far, meeting the definition of the primacy of mania.
Affective Temperaments
What about the remaining 35%? Are they purely depressive cases, so-called "unipolar" depression? Now we turn to the concept of affective temperaments, as expounded most definitively in recent years by Akiskal [10] , a good friend of Koukopoulos. Previously, these temperaments were described by Kraepelin, and later Kretschmer in more detail. The idea was that mild mood symptoms could occur in persons with mood illnesses, in between the severe episodes, and these mild symptoms were present all the time, as part of one's temperament. These conditions were defined as dysthymia, hyperthymia, cyclothymia (mild depressive, manic, and manic-depressive symptoms, respectively). Hyperthymia was left out of DSM-III out of apparent ignorance, and has remained unknown to most clinicians since 1980. These concepts were rarely used in American psychiatry in any case after their careful elaboration by Kretschmer around the 1920s [11] .
The frequency of hyperthymia or cyclothymia in patients with unipolar depression has not been well studied. One small report found that about 72% of a unipolar sample (n=36) was diagnosable with cyclothymia using the TEMPS scale, and 31% were diagnosable with hyperthymia [12] . (Some patients met both definitions). If these pilot data are confirmed, one could estimate that about one-half of patients with unipolar depression may have affective temperaments of hyperthymia or cyclothymia. This possibility is supported by an analysis of 219 patients from Koukopoulos' own practice in Rome [1] , where 33% were diagnosed with MDD, 20% diagnosed with bipolar illness, and the rest with other psychiatric conditions. Overall, using clinical diagnostic assessment, hyperthymic temperament was present in 63% of the total sample, and cyclothymic temperament in 13%, meaning that 76% of the overall sample had some kind of manic temperament. The MDD subsample was not analyzed separately for temperament prevalence, but assuming a higher prevalence of manic temperaments in the bipolar subsample, it could be inferred that a substantial proportion of the MDD subsample would also have manic affective temperaments.
If these inferences prove correct, it would seem reasonable to conclude that perhaps one-third or more of patients with non-bipolar depression will have manic temperaments, either hyperthymic or cyclothymic. If so, these calculations would explain one-third or so of the 35% of remaining persons with depressive episodes (i.e., about 12%). Koukopoulos' view would be that long-standing hyperthymic or cyclothymic temperaments predispose such persons to depressive episodes. Again, manic symptoms cause depressive symptoms.
We now have explained 77% of all persons traditionally diagnosed with severe clinical depressive episodes (50% + 15% + 12%). This would be almost 4 out of 5 of such persons.
Neurotic Depression
What of the remainder? In our view, the concept of neurotic depression, long ago rejected by DSM-III in 1980, explains those who have notable depressive conditions but do not have any variety of manic-depressive illness.
Neurotic depression refers to mild to moderate chronic anxiety, occurring along with mild to moderate chronic depressive symptoms [13] . It is constant and chronic, not episodic, and anxiety symptoms are problematic but not usually episodically severe, as in mixed manic-depressive states. There is no rage or marked anger and libido is not high, nor are there racing thoughts or impulsive behavior. Suicide is uncommon, though passive suicidal ideation can occur. Symptoms are usually mild, but highly sensitive to psychosocial environment; thus brief exacerbations can occur, in the setting of work or personal stress, such that patients may meet more severe clinical criteria for a depressive episode, but these exacerbations resolve quickly, usually within weeks, rarely up to months. They are not spontaneous and severe, lasting routinely for months, as is the case in many patients with manic-depressive illness.
Koukopoulos had not proposed this idea, and was hesitant about it. The apparent overlap would be in the concept of anxiety: Mixed states involved marked anxiety; neurotic depression involves notable anxiety. But that is where the similarity ends. Applying the classic diagnostic validators of genetics, course, and biology, neurotic depression and mixed depression are as different as apple pie and steak. Mixed depression is part of manic-depressive illness (MDI); it occurs in families of persons with MDI; it is highly genetic (about 80-90% heritability, like Alzheimer's dementia) [14] . It has a course of severe episodes that begin around age 20 and come and go in a regular pattern, with more or less normal or less symptomatic intervals between episodes. Its neurobiology involves, among other things, abnormal circadian rhythm biology, enlarged amygdalar volume, and hippocampal atrophy [5] . Neurotic depression is much less genetic (about 50% genetic heretability, like personality traits such as shyness) [13] . It begins early in childhood, since it represents being high on the personality trait of neuroticism; such temperament traits are identifiable as early as toddlerhood. It is not episodic, but since it represents basic temperament, it is constant. It involves no known neurobiological changes in the brain of long-standing nature, and circadian rhythm biology has not been shown to be abnormal [13] .
The concept of neurotic depression is old, but it was advanced most clearly in the 20 th century by Sir Martin Roth in the UK [15] . Unfortunately, his rationale for the nosological validity of this concept, as outlined above, was rejected by the DSM-III leadership and others in the psychiatric hierarchy of his era.
ANTIDEPRESSANT INEFFICACY AND HARMS
Once the nosology of depression is understood through the prism of the primacy of mania, we can better understand the central treatment principle of Koukopoulos' approach to psychiatry: antidepressants are ineffective, and sometimes harmful.
A consistent theme to Koukopoulos' thinking about all these depressive states is that so-called "antidepressants" are not antidepressants, i.e., they are not effective for most depressive states. Let us review this evidence briefly, beginning with bipolar depression, followed by mixed depression, focusing on his own work, followed by a look at data in neurotic depression.
Bipolar Depression
We and others have previously published randomized clinical trials and meta-analyses showing that antidepressants basically are ineffective in acute and maintenance treatment of bipolar depression [16, 17] .
Koukopoulos' own clinical experience was documented in his papers and in our analysis of his later practice, as described in the mixed depression section below. In his own work, he was among the first to report that patients with rapidcycling bipolar illness tended to receive antidepressants. When antidepressants were stopped, such patients had an improved course, suggesting that the association was causal. An early randomized trial with tricyclic antidepressants had suggested a causal link [18] , and three decades later, a second replication with modern antidepressants by our group confirmed Koukopoulos' observation [19] . Nonetheless, the psychiatric profession has been very resistant to the notion that antidepressants can cause rapid-cycling, thereby worsening the long-term course of bipolar illness. Prominent researchers have published opposite conclusions, denying such a causal association between antidepressant and rapidcycling, based on observational data [20] , and others have repeatedly cited those data to deny the link. This has occurred despite the obvious first law of clinical epidemiology and evidence-based medicine [21] : observational data do not disprove randomized data. Rather the reverse is the case.
The Resistance of the Profession and the 2013 ISBD Task Force
As noted previously, Koukopoulos was among the first clinicians to identify that antidepressants worsen bipolar illness, causing a rapid-cycling course. He practiced with minimal use of antidepressants, giving them to only 3% of his patients [1] .
He made his observations beginning in the 1960s as he began his practice in Rome and as antidepressants were introduced into clinical practice. He published his insight as early as 1980 [22] . He would practice for about half a century, but he spent three decades trying to convince a recalcitrant profession that his unwelcome observation was correct. For the last 40 years, his insight has been resisted vehemently by clinicians and even by bipolar researchers. Psychiatry has been, and remains, a pro-antidepressant profession. For the majority of his working life, Koukopoulos faced immense resistance and skepticism.
In the final year of his life, as a member of the 2013 International Society for Bipolar Disorders' Task Force on antidepressants [23] , Koukopoulos was faced with continued resistance. Despite the evidence reviewed above, with multiple negative RCTs showing that antidepressants were equivalent to placebo, the majority of over 60 bipolar experts on that task force were unwilling to simply state the scientific truth: that antidepressants are equivalent to placebo, i.e., ineffective in acute bipolar depression, at least in type I subtype. (Koukopoulos and we believe that they are also ineffective in type II bipolar illness, despite some RCT findings that are mixed, but that is another matter discussed elsewhere [24] ).
The task force was unwilling to make a clear statement against antidepressant use in bipolar depression, but after decades of studies, it was clear that it could no longer continue the practice of prior task forces, which had claimed that antidepressants were effective in bipolar depression [25] . The task force could not make a recommendation that antidepressants should be used in bipolar depression, unlike prior task forces, but it refused to state that they should not be used. Instead, it made every effort to let clinicians use their judgment in making such decisions; in effect, it refused to commit.
One of us (SNG) was not happy with this refusal to follow the scientific evidence when it showed inefficacy, in contrast to no hesitation in recommendation of psychotropic medications whenever similar studies showed evidence of efficacy. Koukopoulos was more measured in his reaction.
After a lifetime of struggle, he realized that he had made incremental progress: At least now bipolar experts were willing to accept that they could not heartily and without reservation recommend antidepressant use in bipolar depression. That was better than the past, when they had made such recommendations.
Koukopoulos accepted that outcome as progress, which it was.
One might wish, nonetheless, that it would take less than a lifetime to draw such minimal conclusions for a reasonably replicated scientific literature.
Mixed Depression
Koukopoulos' papers on antidepressant effects in mixed depression again reflect his clinical practice. Recently, Sani and colleagues published data from Centro Lucio Bini in Rome, which Koukopoulos had organized and led [1] . In 219 patients in his practice who met his criteria for mixed depression, about one-half of cases of mixed depression (50.7%) were caused by antidepressants. Suicide attempts were 2.5 times more frequent if mixed depressive states were associated with antidepressants than if such mixed states occurred without antidepressants.
Serotonin reuptake inhibitors caused mixed depression about as frequently as tricylic antidepressants (38.5% versus 45% respectively). Type II bipolar patients, as opposed to type I, were more likely to receive antidepressants which caused mixed depression. Concomitant treatment with neuroleptics reduced the frequency of mixed depression as a result of antidepressant use.
Before treatment by Koukopoulos and his colleagues, 57% of the sample had been treated with antidepressants, and only 5% received mood stabilizers (lithium, valproate, or carbamazepine), and 9% received neuroleptics. After treatment with the Rome group, the treatment was reversed almost completely, with only 2.7% receiving antidepressants, and about one-third each receiving mood stabilizers or neuroleptics (31.5% and 30% respectively). A large subgroup, 25%, received electroconvulsive therapy (ECT) for acute mood improvement.
With this approach, in a mean of 1.3 years of follow-up, these patients showed a marked improvement in depression symptoms with Hamilton Depression Rating Scale (HDRS) scores improving from a mean of 27.9 to 8.0. Further, almost one-half of the sample (45%) did not relapse in over a year of follow-up at all, while 27% had a mild relapse if it occurred (hypomania or mild depression). Only 17% had a full depressive episode in follow-up, and only 1% made suicide attempts.
In another analysis combining data from Koukopoulos' Rome group along with the International Mood Network (IMN), we collaborated with other colleagues to conduct a diagnostic validity study of Koukopoulos' criteria for mixed depression in a sample of 435 mood illness patients (139 with bipolar illness, 296 with "MDD"). Using classic standard diagnostic validators of course, genetics, and treatment effects, we confirmed that his criteria identified a separate group of patients which could be identified with very good specificity (86%) and good sensitivity (76%), as opposed to other more purely depressed patients. We also identified very high positive predictive value (86%) in that sample, thus producing quite low false positive rates. Negative predictive value was also good (75%). The most common symptoms were absence of psychomotor retardation (84%), mood lability or marked mood reactivity (78%), and psychic agitation or inner tension (75%).
In his final years Koukopoulos tried to inform the DSM 5 task force group about his depressive mixed state concept. Unfortunately, he was not heard. In his final publications in the last few months of his life, he published two final reviews of the claim of the DSM-5 task force that "overlapping" mood symptoms (irritability, psychomotor activation, inner tension), which occur in both mania and depression, should be excluded from the mixed episode modifier. In a comprehensive review [26] , Koukopoulos and Sani analyzed the literature cited by the DSM-5 task force, which consisted of 7 studies, in support of the DSM-5 definition. They showed that 3 of those 7 studies did not provide any data in support of the DSM-5 definition. The other 4 studies showed that the DSM-5 definition would identify only 7-12% of persons with depressive episodes as having mixed features, a small number that is in the same range as the narrow definition used in DSM-IV. In other words, DSM-5 was not really broadening the definition of mixed states; it was only defining it differently to produce the same result. Koukopoulos and Sani identified a number of other studies, which the DSM-5 task forced had ignored, which provided empirical evidence for the diagnostic validity of a broader definition of mixed states, as reviewed previously in this paper.
In another critique [27] , Koukopoulos and colleagues critiqued the DSM-5 definition conceptually. They noted that by requiring euphoric rather than irritable mood, the DSM-5 definition would reflect mixed hypomania, rather than mixed depression. They also held that exclusion of the most common features of mixed states, namely irritability and agitation, because they are claimed to be nonspecific, was illogical. It was like refusing to allow "headache" as a criterion for the diagnosis of migraine as opposed to other types of pain in the head.
This would be his last paper that he saw published.
Neurotic Depression
Antidepressants are not effective for neurotic depression, not because they don't "work" but because everything "works", and nothing really works. To explain: neurotic depression involves mild to moderate depressive symptoms [15] . Even in the brief exacerbations that meet clinical depressive episode criteria, these patients usually have what are considered mild or moderate clinical depressive episodes (e.g., Hamilton Depression Rating Scale scores in the 18-28 range). Meta-analyses of hundreds of randomized clinical trials (RCTs) of antidepressants in so-called major depressive disorder (MDD) have been conducted to examine effects of antidepressants on mild versus moderate versus severe clinical depressive episodes. In our reanalysis of those data [28] , we confirmed the report by others that antidepressants were not more effective than placebo for mild clinical depressive episodes, although they were more effective for moderate to severe clinical depressive episodes. The important clinical nuance is that placebo was very effective in mild clinical depressive episodes, but less so with increasing severity of depression. Thus, the drugplacebo difference involved increasing placebo efficacy for mild depressive states, not decreasing drug efficacy for those states.
In other words, most patients with mild depression improved, whether they received antidepressants or placebo. It wasn't that neither worked; both "worked." Whatever this "working" means -we think it involves the natural history of rapid resolution of brief exacerbations in neurotic depression -the "benefit" seen with antidepressants was not because of the pharmacological effects of those agents.
In reality, though, nothing is working because the temperament trait of high neuroticism does not change. These patients may improve from their brief depressive exacerbations, but they go back to their baselines of mild to moderate unrelenting depression and anxiety, just below the threshold for official definitions of full clinical depressive episodes. These patients remain subsyndromally symptomatic and unhappy and notably dysfunctional. Long-term antidepressant use and even some psychotherapies, like cognitive-behavioral therapy, may improve this neuroticism, a long-term chronic mild to moderate depressive/anxious baseline, but they do not remove it altogether [29] .
CONCLUSION
It is difficult to provide a brief conclusion to a summation of such radical ideas as we tried to explain in this paper. If an attempt were to be made, one approach would be to say that the basic DSM/ICD approach to depression nosology is false, and the basic mainstream psychopharmacology approach to treatment of "depression" with "antidepressants" is false. The reasons for these falsehoods are complex, and were explained in this paper; the signposts to those explanations are Koukopoulos' concept of the primacy of mania and the consequent reexamination of the psychopharmacology treatment literature on the basis of this new mood nosology showing that antidepressants have much fewer benefits and many more harms than has been believed.
These are the central radical ideas of Koukopoulos' conception of psychiatry, and they were not accepted by his contemporaries in his half century of lifelong practice. We predict the future profession will find that Koukopoulos' work was correct and ahead of his time. Koukopoulos once said that there was more truth in one sentence of Nietzsche than in the claims of evidence-based medicine. Like this philosopher whom he esteemed, one can say of Koukopoulos that he was born posthumously, and that when he wrote and spoke his ideas, those who could understand them had not yet been born.
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